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(57) ABSTRACT 

A target simulation system is used to simulate a target, such 
as a submarine, for testing of homing projectiles, such as 
anti-submarine Warfare (ASW) torpedoes. The target simu 
lation system includes a target portion having an impact 
structure and a plurality of acoustic re?ectors spaced at a 
distance that simulates the spatial extent and acoustic high 
lights of the desired target. The target simulation portion is 
suspended at a predetermined depth Within an underwater 
environment using one or more suspension assemblies. The 
suspension assemblies include one or more support ?oats 
that ?oat on the surface of the Water and suspension lines 
that extend from the respective support ?oats to the target 
portion. A re?ector sail is coupled to a support ?oat at one 
end of the target simulation system and captures the surface 
Wind to apply a force to the target simulation portion. A 
drogue is coupled to the target simulation portion at an 
opposite end of the target simulation system and applies a 
drag force in an opposite direction to arrange the re?ectors 
in a line. 

15 Claims, 1 Drawing Sheet 
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TARGET SIMULATION SYSTEM 

STATEMENT OF GOVERNMENT INTEREST 

The invention described herein may be manufactured and 
used by or for the Government of the United States of 
America for governmental purposes Without the payment of 
any royalties thereon or therefore. 

BACKGROUND OF THE INVENTION 

(1) Field of the Invention 
The present invention is related to target simulation 

systems and in particular, to a target simulation system for 
testing a homing projectile in an underWater environment. 

(2) Description of the Prior Art 
A typical self-propelled anti-submarine Warfare (ASW) 

torpedo is equipped With electronic homing equipment for 
enabling the torpedo to seek out its target, such as a 
submarine. The ASW torpedo can be equipped With a 
sensitive passive acoustic receiver for detecting sound 
Waves emitted by a target vessel. The received sound Waves 
control the navigation and guidance equipment of the tor 
pedo to direct the torpedo toWard the target. The ASW 
torpedo can also be equipped With an active homing system 
Wherein the torpedo itself generates and transmits an acous 
tic signal and is guided by the re?ection of the acoustic 
signal off of the target. 

The ability of ASW torpedoes to properly home in on and 
detonate on a target must be tested periodically using 
exercises knoWn as “Warshot” exercises. One type of target 
currently used for Warshot exercises is knoWn as the Mk28, 
Which consists of an acoustic noise maker and a small panel 
section against Which the torpedo detonates. This type of 
target, hoWever, is an acoustic point source, and most 
modern ASW torpedoes have sophisticated homing circuitry 
that does not recogniZe the Mk28 as a valid target. To 
accurately test the capability of these modern torpedoes, the 
torpedoes need to measure the spatial extent of the target and 
determine the acoustic highlights indicative of the length 
and construction of the vessel being simulated by the target, 
such as a submarine. Thus, to test these modern torpedoes 
With the existing Mk28 target, arti?cial constraints are 
placed on the torpedoes being tested, thereby affecting the 
validity of the testing. 

Other types of targets used for testing torpedoes or other 
homing projectiles are large heavy structures designed to 
simulate the siZe and shape of the target vessel. These large 
and unWieldy targets are dif?cult to transport and deploy for 
use during Warshot exercises. 

SUMMARY OF THE INVENTION 

One object of the present invention is to effectively 
simulate a target, such as an underWater vessel, for testing 
the ability of a torpedo or other homing projectile to home 
in on and detonate on the target. 

Another object of the present invention is a target simu 
lation system that can test the homing and detonation 
requirements of torpedoes Without requiring substantial 
modi?cation of the torpedo, arti?cial constraints on the 
torpedo settings, or other restrictions on the Warshot exer 
cise. 
A further object of the present invention is a target 

simulation system having loW cost and light Weight such that 
the system can easily be transported and deployed. 

The present invention features a target simulation system 
for testing a homing projectile in an underWater environ 

15 

25 

35 

45 

55 

65 

2 
ment. The target simulation system comprises a target simu 
lation portion and one or more suspension assemblies 
extending from the target simulation portion to a surface of 
the underWater environment for suspending and supporting 
the target simulation portion at a predetermined depth Within 
the underWater environment. The target simulation portion 
includes an impact structure for detonating the homing 
projectile, and a plurality of re?ectors spaced at a distance 
from the impact structure for re?ecting signals transmitted 
by the homing projectile in a manner that simulates the 
desired target. 
The target simulation portion preferably includes at least 

?rst and second boom assemblies extending from the impact 
structure. The re?ectors are disposed in a spaced relationship 
on one or more booms in the ?rst and second boom 
assemblies. The ?rst and second boom assemblies prefer 
ably include a plurality of booms coupled With ?exible 
couplings. 

In one example, the re?ectors include passive acoustic 
re?ectors that re?ect acoustic signals transmitted by the 
homing projectile. The target simulation system preferably 
includes an acoustic noise source disposed on the impact 
structure for providing a noise simulating the desired target. 
The one or more suspension assemblies preferably 

include ?rst and second boom suspension assemblies, 
extending from respective ends of the ?rst and second boom 
assemblies, for suspending the ?rst and the second boom 
assemblies in the underWater environment. The boom sus 
pension assemblies include a boom support ?oat ?oating on 
a surface of the underWater environment, and a boom 
suspension line extending from the boom support ?oat to a 
respective one of the boom assemblies. 

The target simulation system further includes a re?ector 
sail coupled to the ?rst boom suspension assembly. The 
re?ector sail extends above the surface of the underWater 
environment and captures surface Wind to apply a force that 
maintains the boom assemblies and the re?ectors substan 
tially in line. A drogue is preferably coupled to an end of the 
second boom assembly for providing a drag force to the 
target simulation portion such that the re?ector sail and 
drogue apply forces in substantially opposite directions. An 
additional re?ector can be coupled to a ?oat at an end 
opposite the re?ector sail and extend above the surface to 
re?ect radar. 

The suspension assemblies further include one or more 
impact structure suspension assemblies. Each impact struc 
ture suspension assembly preferably includes an impact 
structure support ?oat for ?oating on a surface of the 
underWater environment and an impact structure suspension 
line extending from the impact structure support ?oat to the 
impact structure. 

BRIEF DESCRIPTION OF THE DRAWINGS 

These and other features and advantages of the present 
invention Will be better understood in vieW of the folloWing 
description of the invention taken together With the draWings 
Wherein: 

FIG. 1 is a side schematic vieW of the target simulation 
system according to the present invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

As shoWn in the FIG. 1, a target simulation system 10 
according to the present invention is used in an underWater 
environment 12 to test a homing projectile (not shoWn), such 
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as an anti-submarine Warfare (ASW) torpedo. The target 
simulation system 10 is designed to test the homing abilities 
and detonation of live homing projectiles. The target simu 
lation system 10 is capable of simulating a full siZe subma 
rine or any other vessel that might be a desired target. 

The target simulation system 10 includes a target simu 
lation portion 14 disposed at a predetermined depth beneath 
a surface 11 of the underWater environment 12. The target 
simulation system 10 further includes one or more suspen 
sion assemblies 16 that extend from the surface 11 of the 
Water to the target simulation portion 14 to suspend and 
support the target simulation portion 14 at the predetermined 
depth Within the underWater environment 12. 

The target simulation portion 14 includes an impact 
structure 18 for detonating the homing projectile and one or 
more re?ectors 20, such as passive acoustic re?ectors, 
spaced at a distance from the impact structure 20 for 
re?ecting signals transmitted by the homing projectile. The 
re?ectors 20 are spaced such that the re?ected signals 
simulate the spatial extent and acoustic highlights of an 
actual target. The impact structure 18 is preferably made of 
steel plate and is capable of detonating both impact and 
in?uence exploder mechanisms used in various types of 
projectiles. Examples of the impact structure 18 include a 
screen and a large diameter tube similar to a fuel oil tank. 
The form and construction of the impact structure must 
provide adequate mass to detonate the incoming torpedo but 
should be simply fabricated using common steel fabrication 
techniques. 

The target simulation system 10 preferably includes an 
active transponder and/or noise source 19 disposed on the 
impact structure 18. The noise source 19 generates and 
transmits noise or acoustic signals that simulate the sound of 
a submarine or other vessel. 

One or more of the suspension assemblies 16 extend from 
the impact structure 18 to suspend and support the impact 
structure 18 in the underWater environment 12. According to 
the preferred embodiment, impact structure ?oats 22a, 22b 
?oat on the surface 11 of the underWater environment 12, 
and suspension assembly suspension lines 24a, 24b extend 
from the impact structure ?oats 22a, 22b and are coupled to 
the impact structure 18, thereby supporting the impact 
structure 18 Within the underWater environment 12. The 
?oats 22a, 22b are preferably commercially available moor 
ing ?oats. Intermediate support ?oats of similar construction 
such as the one shoWn at 23 can be provided for additional 
support. The suspension lines 24a, 24b are preferably lines 
or cables made of synthetic acoustically non-re?ective rope 
or other suitable materials. 

The target simulation portion 14 includes one or more 
boom assemblies 30a, 30b extending outWardly from the 
impact structure 18. The boom assemblies 30a, 30b include 
one or more booms 32a, 32b on Which the re?ectors 20 are 
disposed in a spaced relationship. Booms 32a, 32b are made 
of a rigid material such as steel pipe. The booms 32a, 32b 
are preferably coupled together and coupled to the impact 
structure 14 With ?exible couplings 34 formed from steel 
rod. The ?exible couplings 34 alloW some movement or 
?exure of the boom assemblies 30a, 30b Without damaging 
the target simulation portion 14. Although tWo boom assem 
blies 30a, 30b are shoWn extending outWardly from the 
impact structure 18, the present invention contemplates any 
number of boom assemblies extending from the impact 
structure 18 in any possible direction. 

In the preferred embodiment, the re?ectors 20 include 
passive acoustic re?ectors disposed on the respective booms 
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4 
32a, 32b at a distance that alloWs the homing projectile to 
measure the spatial extent of the target length and that alloWs 
proper re?ection of the acoustic highlights of the simulated 
target. Thus, the spacing of the acoustic re?ectors 20 on the 
respective booms 32a, 32b effectively simulates the desired 
target Without having to place arti?cial constraints on the 
settings of the torpedo or homing projectile during testing. 
Alternatively, transponders can be used on the boom assem 
blies 30a, 30b to transmit acoustic or other types of signals 
in a manner that simulates the desired target. 
One or more of the suspension assemblies 16 extend from 

respective ends of the ?rst and second boom assemblies 30a, 
30b for suspending and supporting the ?rst and second boom 
assemblies 30a, 30b at the predetermined depth Within the 
underWater environment 12. Boom support ?oats 42a, 42b 
?oat on the surface 11 of the underWater environment 12, 
and boom suspension lines 44a, 44b extend from respective 
boom support ?oats 42a, 42b and are coupled to the respec 
tive ends of ?rst and second boom assemblies 30a, 30b. The 
boom support ?oats 42a, 42b are preferably larger than the 
impact structure support ?oats 22a, 22b to provide added 
support for the radar re?ectors 50, 52 that mark the ends of 
the target simulation system 10 as disclosed hereinafter. 

According to an alternative embodiment, the booms 32a, 
32b can include hydraulically in?ated structures. These 
structures Would still be negatively buoyant and need ?oats 
22a, 22b and cables for support and positioning. 

The target simulation system 10 further includes a re?ec 
tor sail 50 coupled to a boom support ?oat 42a at one end 
of the target simulation system 10. The re?ector sail 50 
captures Wind along the surface 11 and applies a force to the 
end of the target simulation system 10 generally in the 
direction of arroW 51. A drogue or sea anchor 54 is coupled 
to the boom assembly 30b at an opposite end of the target 
simulation system 10. The drogue 54 causes a drag force 
acting generally in the direction of arroW 55 and opposite the 
force caused by the Wind acting on the re?ector sail 50. The 
forces together maintain the boom assemblies 30a, 30b and 
re?ectors 50 substantially in line. 
The re?ector sail 50 also acts to re?ect radar in a manner 

that locates the position of the target simulation system 10. 
An additional smaller re?ector 52 can be coupled to the 

boom support ?oat 42b at the opposite end of the target 
simulation system 10 to re?ect radar and further simulate the 
desired target. The re?ector sail 50 and smaller re?ector 52 
are preferably made of aluminum and/or metal coated plas 
tics. 

Accordingly, the target simulation system of the present 
invention simulates a desired target, such as a full siZe 
submarine, and alloWs testing of homing projectiles, such as 
ASW torpedoes, Without having to modify the torpedoes or 
use arti?cial constraints on the torpedo settings. The target 
simulation system including the boom assemblies With 
re?ectors is also light Weight and can be easily transported 
and deployed for Warshot exercises. 

In light of the above, it is therefore understood that Within 
the scope of the appended claims, the invention may be 
practiced otherWise than as speci?cally described. 
What is claimed is: 
1. A target simulation system for testing a homing pro 

jectile in an underWater environment, said target simulation 
system comprising: 

a target simulation portion including: 
an impact structure for detonating said homing projectile; 

and 
a plurality of re?ectors spaced from said impact structure 

for re?ecting signals transmitted by said homing pro 
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jectile in a manner that simulates a desired target for 
said homing projectile; and 

at least one suspension assembly extending from said 
target simulation portion to a surface of said underWa 
ter environment and suspending and supporting said 
target simulation portion at a predetermined depth 
Within said underWater environment. 

2. The target simulation system of claim 1 Wherein said 
plurality of re?ectors include passive acoustic re?ectors for 
re?ecting acoustic signals transmitted by said homing pro 
jectile. 

3. The target simulation system of claim 1 further includ 
ing an acoustic noise source disposed on said impact struc 
ture for providing a noise simulating said desired target. 

4. The target simulation system of claim 1 Wherein said 
target simulation portion further comprises at least ?rst and 
second boom assemblies extending from said impact 
structure, Wherein each of said ?rst and second boom 
assemblies include at least one boom, and Wherein each of 
said plurality of re?ectors are disposed in a spaced relation 
ship on respective ones of said at least one boom. 

5. The target simulation system of claim 4 Wherein said 
?rst and second boom assemblies include a plurality of 
booms coupled With ?exible couplings. 

6. The target simulation system of claim 4 Wherein said at 
least one suspension assembly includes at least ?rst and 
second boom suspension assemblies joined to respective 
ends of said at least ?rst and second boom assemblies for 
suspending said ?rst and second boom assemblies in said 
underWater environment. 

7. The target simulation system of claim 6 Wherein each 
of said at least ?rst and second boom suspension assemblies 
comprise: 

a boom support ?oat ?oating on the surface of said 
underWater environment; and 

a boom suspension line extending from said boom support 
?oat to a respective one of said ?rst and second boom 
assemblies. 

8. The target simulation system of claim 6 further includ 
ing a re?ector sail coupled to said ?rst boom suspension 
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assembly, Wherein said re?ector sail extends above said 
surface of said underWater environment for capturing a 
surface Wind and applying a force to maintain said boom 
assemblies and said re?ectors substantially in line. 

9. The target simulation system of claim 8 further includ 
ing a drogue coupled to an end of said second boom 
assembly for providing a drag force Within said underWater 
environment, Wherein said re?ector sail and said drogue 
apply forces in substantially opposite directions to maintain 
said boom assemblies and said acoustic re?ectors substan 
tially in line. 

10. The target simulation system of claim 8 further 
including a radar re?ector coupled to said second boom 
suspension assembly, said re?ector adapted to extend above 
said surface of said underWater environment. 

11. The target simulation system of claim 10 Wherein said 
re?ector sail coupled to said ?rst boom suspension assembly 
is larger than said re?ector coupled to said second boom 
suspension assembly. 

12. The target simulation system of claim 4 Wherein said 
at least one boom in each of said ?rst and second boom 
assemblies is a hydraulically in?ated structure. 

13. The target simulation system of claim 4 Wherein said 
at least one boom in each of said ?rst and second boom 
assemblies is a rigid structure. 

14. The target simulation system of claim 1 Wherein said 
at least one suspension assembly includes ?rst and second 
impact structure suspension assemblies extending from said 
impact structure and supporting said impact structure at said 
predetermined depth Within said underWater environment. 

15. The target simulation system of claim 14 Wherein each 
of said ?rst and second impact structure suspension assem 
blies include: 

an impact structure support ?oat ?oating on a surface of 
said underWater environment; and 

an impact structure suspension line extending from said 
impact structure support ?oat to said impact structure. 

* * * * * 


